While outdoor environment is being attached importance to, the indoor environment may be ignored more or less. In modern society, the indoor pollutions have become serious factors affecting the mental and physical health of inhabitants. Some related investigation in the United States indicated that the degree of indoor pollution is 2-5 times worse than that of outdoor pollution, sometimes even exceed 100 times [1] . In China, the indoor pollutions and hidden danger, resulting from building materials, indoor decoration and office devices, are becoming the important problems that our government and society pay attention to. Fortunately, more and more people are attaching importance to the safety of indoor air quality (IAQ).
Ⅱ. MAIN INDOOR AIR POLUTIONS
Indoor air pollutions may be divided into four varieties according to the sources：
1) Volatile Organic Compounds (VOCs):
The indoor VOCs are mainly HCHO, Ammonia, Benzene, Toluene, Xylene and so on. Among them, HCHO is the primary indoor air pollutant. The main sources are various building materials, indoor decoration and office devices. The petroleum and its combustion products may be another serious source of the Benzene, Toluene, Xylene and so on.
2) Combustion and Decomposition Products:
The products, resulting from burning fuels, cooking foods and high temperature frying foods, would contain not only some carcinogens but also NO X , CO and Particulates. Some indoor sources, such as gas burner or gas stove, can make the concentrations of NO 2 and CO, which may reach 5 times of that of outdoors sometimes, and the concentration of CO would reach 11.45～34.35 mg/m 3 . The Tobacco smoking contains more than 4500 compounds; among them, 50 compounds are affirmed or dubitable carcinogens.
3) Biological Pollutants: Indoor air usually contains Virus, Bacterium, and excreta from microorganisms, insects, animals and human's. Some of them may be nosogenetic or anaphylactic, for examples: causing some infectious diseases and erethism, producing some toxins, resulting in some acute or chronic influences. The moldy corn and hay, the guano dust, the polluted humidifier would contain allergen of some special pneumonia. Warm micro-environment is benefit to many microorganisms' growth and propagation, and ventilating or air-conditioning system may facilitate microorganisms' reproduction and diffusion.
4) Radioactive Contaminations: Indoor radioactive
contaminations is Niton primarily, the concerned investigation of EPA indicated that the death of 14 000 peoples are related to Niton pollution in the United States every year [2] .A report of UNSEAR in 1982 indicated that the indoor and outdoor intensity of γ radial are respectively 6×10 -8 Gy.h -1 and 5×10 -8
Gy.h -1 , and the typical indoor and outdoor intensity of Niton radiation respectively reach 20 Bq/m 3 and 0.1~10 Bq/m 3 The time while peoples are engaged in indoor activity approximately accounts for the proportion of 80% and 90% in the developed country, and peoples' exposure to indoor radiation accounts for 70% of the total exposure to radiation.
While the application of industrial waste residues is becoming increasingly widespread, the content of radioactive contaminations of building materials is also increasing.
Ⅲ. IMPACT OF INDOOR POTENTIAL CHEMICAL REACTIONS ON THE SAFETY OF IAQ
A building space can be regarded as a chemical vessel for contaminants emitting from furnishings, building materials and habitants. Contaminants also flow into with supply air and out with exhaust air simultaneously. On some environment conditions, potential chemical reactions may occur among ozone and indoor pollutants. Some regenerating compositions may be more harmful to habitants [3] . 
Ⅳ. BUILDING FLAWS ON SAFETY OF IAQ

A. Floor Height of Building
With architecture engineering mushrooming, the net floor heights are becoming less in many Buildings in the recent decades, because developers hunt for high profit margin. Some decorations are also too flourishing and superfluous in some commercial buildings, offices and apartments. The net floor heights are usually in the range of 2.35～2.55 m. The net indoor height makes significant influences on the IAQ, and it should be higher than 2.8 m for favorable ventilations. If it is lower than 2.55 m, inhabitants may feel depressive, and might appear some SBS (sick building syndrome) for the concentration of contaminations are too high in the indoor breathing region. The maximum concentration of indoor contaminations lies in the region near the zero speed surface of ventilation, which is also the indoor breathing region, and its height is usually the 2/3 height of net indoor height, namely 1.57～1.7 m or so. The lower net indoor height would aggravate the harm of indoor contaminations to inhabitants.
B. Airproof Indoor Environment
Many buildings install hardly any transoms, or transoms cannot be opened. Many transoms or louvers of public buildings can not play the role of ventilation due to poor management. Due to lack of supervision on the design, utilization and maintenance, public buildings can not meet the basic demand of natural ventilation, For example, hospital may be a source of virus. If various virus spread in hospital cannot be vented out, it will cause intercross or repeated infections among people.
On the other hand, air permeation of modern buildings is usually poor because of airproof material of door and windows. However, air permeation plays a significant role on safety of IAQ. For buildings with no ventilator, the air infiltration accounts for 1/5～1/3 of the total fresh air, so air infiltration can not be ignored in buildings. From the view of energy conservation, many modern buildings have been built with large amount of airproof materials, which air permeability may be merely 1/10～1/5 of that of common building materials, thus the air infiltration significantly decrease, and IAQ become unhealthy.
Ⅴ.INFLUENCE OF VENTILATING OR AIR-CONDITIONING SYSTEM
A. Supply Air and Contaminants
Adequate outdoor air to dilute the concentration of indoor contaminants has been proved an essential, practical, and cost-effective means to improve IAQ. However, some outdoor contaminants, such as SO 2 、NO X 、CO, bacteria and dust, may flow into indoor space, and return air may be another indoor contaminants source. Fig. 1 and Fig. 2 illustrate the surveying data of air input, indoor CO 2 concentrations, indoor and outdoor concentrations of respirable dusts of a complex building, which was surveyed at seven times in a day in July 2004 in Changsha. This is a building complex integrating a hotel, office rooms, council chambers and other recreation rooms.
The building face a busyness street, link other lower commercial buildings on two sides, and its back lies a parking lot. The building is 54.2 m high, 14 floors. During testing time, it was sunshiny, the outdoor temperature was 31.6-37.9℃.
The fresh air system could not work efficiently due to wanting management. The fresh air fans were equipped dispersedly, and not controlled by the auto-control system. The majority of fresh air louvers were thoroughly opened when the IAQ was investigated at each time. Only impurity with diameter more than 2 mm can be captured by filters, so the concentrations of outdoor gaseous contaminations affected IAQ directly. Fig.1 shows that the indoor CO 2 concentrations decreased with increasing air input. Fig.2 shows that the indoor concentration of respirable dusts increased with that of supply air. The 2nd concentration of respirable dusts was the largest, namely 82 μg/m 3 , because the corresponding air input was the largest, namely 157.9 m 3 /h.p, which was respectively 2.7, 6.4, 10.9, 5.3, 4.5, 5.7 times of others.
B. Indoor Air Distribution
Menzies [4] inquired inhabitants of two healthy buildings. He discovered that the rate of inhabitant with sick building symptom was 7.12%～14.9% for a building with fresh air input of 34 m Adequate out door ventilation air is necessary to dilute indoor air contaminants, however, the IAQ of breathing zones may be effected by heating sources, contaminant sources, airflow encumbrances and air distributions simultaneously. Improving air distribution may play double roles, namely improving IAQ and decreasing ventilation rate.
Three ventilation patterns were simulated by means of CFD method [5] . The Reynolds averaged Navier-Stokes equations and the RNG k-ε turbulence model was used to predict 3D airflow pattern in a room, where barriers, pollutant sources and a centralized heating source were laid out. The indoor air velocity and temperature fields and CO 2 distribution were studied numerically. Results illustrated that the displacement ventilation might bring the best IAQ and thermal comfort in the breathing zone and the higher ventilation efficiency.
C. Maintenances of Air-conditioning System
Dusts deposited in the duct system not only pollute fresh and indoor air, but also increase duct resistance and further decrease the air rate. On the other hand, the temperature and humidity in the air-conditioning duct system are adaptive conditions for bacteria to grow and breed. An air-conditioning system may be a contaminant source, and cleaning duct system may play double roles, namely to improve IAQ and operating efficiency. Liu et al [6] introduced special cleaning equipments and cleaning process for HAVC system. Table 1 presents the comparison between data of supply air, return air and bacteria in two guest rooms of a hotel before and after cleaning ducts. It indicated that bacteria decreased by 43.2%, while return air increased by 16.1%, and supply air increased by 36.2% simultaneously. The sampling and testing method was according to concerned criterion [7] . Table 1 In addition, after the air-conditioning system of an office building was cleaned, the indoor bacteria decreased by 85.3% of maximum, and supply air increased by 55% of maximum [6] .
Ⅵ. CONCLUSIONS
Potential chemical reactions may occur among ozone and indoor pollutants on some environment conditions and some regeneration compositions may be more harmful to habitants Some building flaws may be key factors on safety of IAQ, including space dimensions, structure styles, airproof materials and so on.
IAQ may be not always improved by only improving ventilation rates. The impacts of ventilation on IAQ mainly include as follows: (ⅰ) supply air and contaminants; (ⅱ) indoor air distribution; (ⅲ) maintenances of ventilation system. 
